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-2i0:20 . Atide210 — Branch Cirouits .

3”unless the bmnc.h tircuits over 60(1 VQRs are lopawd at facm
'uas that quahfy pcmsr.d installatians :

_,-:;2-1020 Overcurreu- curr thnéétiou "

R - by overcutrent protective devicss that luvenratmg or scmng
that comphcs With 210 20(&) tb:augh (D)

(A Cointinnovs . and Noncontinuous Loadsﬂg;__
£t CITCUIL su
-.of continugus apd:-poncontinuous loads, the tating of: lhe

An exn.mple calcuimon for a contmuous load only is ;llus-

trated in Exhlblt 210.22.

wab-.&';j.
: _ —J) . branch
TMcqnﬁmus loadn‘le.k . et

3 o .

' ductors, chosen fm’ . ﬁ:c 'ampncxty Lablcs, must have an

“Branch-cireit conductors and equipment shall be protécted

€5 cONUnuous loads. or any combination, -

" pyercurrent ii'évme shall not be lcss than the nonconnnucua

‘3- 7 Ioad fhe samé as caldulated £

' fure: or numbcr

: mmal ampam!}‘ of not 'lcsx than phe sum of 100 pcrccm of .

5 -percent’ cf the continuous
‘the gvercarrent devies.

the: noncomiﬁuous Toad-plus-

*; The rating of the overcurrent device cannat excésd the

- Ginal | Amypacity-of the circuit t conduictors after all the derating

or ccm*ecaan factsrs have bﬁm appl:ed suich a5 for ie;mpera

: Dcmﬂmne !he minimum-size overcurent protective device ..
and the minimum conductor siz¢ for the following circuit

"« 253 amperes of q:o:mmn:)l.lsj losd

. -Four curmment-camying cr:pper conduétors in a xac:way i

. factors are applied. Becaust there are four. currTedt- Carrying;
) - conductors’ in the raceway, Table 310, 15(BX2)(a) applies
~ .. s, calculate the ampscity of the conductor usiog the any:
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+ 60°C overcumen! device terminal rauns
» "Type THWN conductors

Solution

i

StEp 1. Determine ths size of the. overs:umnt protective }

device {OCPD). Refemng 1 210.20(A), Y25 percent of 25 ;

amperes is 31.25 amperes. Thus, the minimum standa:d:s:zz S )
oversurent devn,e, ‘decording to 240.6(A), 1535 amperes. ,, :
STEPZ. Deteymine the minimum conductor size, The ampac- ; )

ity cf the conductor must not be Jess than 125 percent o
* the 25-ampere contimvous Joad, which results in 31,25 am

peres. The conductor mitist Have an allowable ampacity of aoty
less than 31,25 amperey befcn: ANy adjustment or tofrection:

,lty value calcn]atc.d abmc
Compuisd foad

Pescent adjustment factor

“from; Toble 310715(B)(2)(=)

: »—-——E‘—*‘—“'?S".’“’,. = 35.06 dmperes

Conducmr ampacx:y

n'cce.ésary ta_nhnoae a cund.mtor based
n'the: 60°C column of. Tabl& 310 16, ”
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2154

O be
cm;p: that 250, 122{F} shall not apply where grou.uded con—
dugtors are run in. paraliel. Feeder conductors over 600 volts |
. shail. be zuzed in' accordance w:th 215 Q(B;tl), @2, o

{B)(S)
(1) ‘Feeders Supplymg Transformers The a.mpmty of

feeder conducmrs shall nt;t -be- iess than Ihc sum of the

vansformers are supphed

(2) Feeders Supplying 'n'ansfomers and Utlllzahou _

Equlpment The ampacity of fesders supplying a combina-

*tion of transformers aud utilization equipment shall not bs

‘Jess than thie supn of the nameplate ratings of 1hé transformers
and 125 percent of the designed potential-load of The utiliza-
tion equlpment that will be opcratcd 91multancously.

vised Installaticns dre defiped-as those poitionsof a facihty
where all. 0f the fﬂllcwmg candmons are mat L

(1) Condmo:u of design and mstallanon ke prowdad undcr ’

_.~'..3 oplies continugis I
- and noncontinuous loads, 'dar. rating of the overcurrent dewce o
shallzot be jess than the nonconunuousbad plus 125 perc:enT“

- See 250.102E),
- f'*uqmremcms assoc:]ated wnh conductor grouping affccder

. i:ght;ng is pemmtcd o
Section310: 15(11)(4)(0} pmn?s out lhata nentral oondnc-

e bockét No. 05-0675
G EX. 1 1

combination:of continuons:

T the continuous joad.

_.Eb.tepaon. Where the: mcmbl): mc!udmg :he “pvercurrent

devices ‘profecting the feeder(s), is listed for opergtion at

S log percentof its roting, the rnpere rating of thé overcurrent

device shall b permitted to bee not less than the swm of the

{B) Feeders Over 600 Volts The ampacity of conduciors - COInMONS ?""d Pl the """“’""‘f’“"“’ foad.

dane:with 310.15 wad 310:60 % applicable. S
Shaﬂbemmm- sew oy P Tl Tﬁe feedér overcum:nt‘ pro!wnonmqmrements in 2!5.3 arﬁ

ion‘ mqummnts ‘m 210 ZG(AB

'Excep:wn me‘urrem protection. for faeders over 500
- vo!m nomzmi shall comply with Part’ X1 oj‘ Article 240.

\ 215.4 TFeeders with Cummon Neutral

{A) Feeders with Commion Neutral Two or three sets of
Jewire feeders or two scts of 4-wite or S-wire feeders shall

‘be pesmitted to utilize 2 common neatral.

(B) In Metal Raceway or Erclosore Where mstalled ina
melal racewny or other metai ehclosure, all conductors of

© all feedersusing a cominon neutral shail be ¢nclosed within
the same mceway or. other enclasm'e as'required in 300.20.

It f:.ader conducton: carrymg ac r:urrcnt. mc}udmg thé’ ncu—
S5 tral, arg installed in metal raoewa)s, the: chndiictors:are res -
(3) Snpewised Instaliations Far supcrv:scd msmllatzons,_ 0
- feeder conditor sizing shall be permitted to be determined ;

by qualified- pc:rsons undet énginesting supervision. Super- -

mmd to be grovped: mgethnt to gvoid, .mducuon h.,atmg

: ctt" the surroundmg ‘metal. If it is; neoessazy 0 ron parnllel
. comdnciors through multiple metal raccways,.conductors -

From each phase plus thie neutral must be run in éach raceway,
50.134(B);300.3,:300. 3(1), and 300.20 for

“For. example, if the mamnum poss:ble _'

; ‘15 500 ampcms, the newtral. wou

10 must be. munte& asa current—nmymg canductcr it the

Nt
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as-in 40 10 shall be pcnmﬁed o

. ANclE240 2 O
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tovercurfg:nl in a"qﬁca

s"ﬂa!lbapmtectadag toy
- Table 402.5. Supplemei

oserciFrent. profaction
be m{acacptah!e means

‘ (B) B ch- Circuit Ovemurrent Dewcz Flenbl‘ cord ‘

chall D& protected whers ‘supplied by a brasch Gircuit in

- gecorfance “with ‘one of the mesfiods: descnbed in.

240:5(8X1), (B)(% {B)(3).-or (B)(4).

specmfic listed app]mncﬂ or-porizhie hmlp. it aha]l ba

oé'ponéble lamp Hsting réquirements. -

(2)6}3‘&&1&. -Wire let'u e wire shall be pamuitcd 10 b03 :
. mppcd to the branch cirduit conductor of a branich cirouit .

ih necordance with the Iolluwmg

- (I) 20-amp¢re cirenity — 18 AWG; up to 15 m (50 ft) of -

“rug 1Ength

© (2) 20-smpete circuits — ‘16, AWG up to, 30 (100 m af

pan: length . .
(3) Zo-ampere circuits ~= 14: AWG and larger
(&) 30-ampcre circuits — 14 AWG and laxger

Seatinn, 240:5(A) l‘ﬂt‘rc‘ltt" labics 40& LAY :.md 43058

for fxible comds. dnd flexibile. cables’ Lmd I‘able 2.5 for
Suipplemenmiry prowiion, s de- -
 serbed in 24010, s alko acceprable as an. iiletive tn:“r -
. protection of ither ﬁeut\ie Cord or Bxtirs wire, - S
‘ 24058000, through 23G50K4  permis

U smafter wnducwn to be ¢onected © brincl clreuits of s
) jm:,.tcr ra.m'ﬂ

fixbure wire ampacity.

Sections

('m 1Lx1t=!e wrds e l.B}i!!

41 Sapply Cord of Listed Appliance or Bortable Lamps -
ﬂenbls cord or tinsel cord is apprmred for and osed

' ampére raungs shall be pemmed

1] A ciredit hreaker(s) that has restricted a‘.ccsa  to the

dmf ’

lljﬂ;feuhnié. R
mriér\ 'F-':n_ KRN #5]

o ’\u;llsuliu‘i‘mfdt
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" :(4)”‘!"1::16 Assemblﬂi Eattensn' Cord Sets Flexible i:ord .
5 uded. in’ txtcnsmn cords may i
 instafied: camponems ‘shall be' pe
T branch circdit i accordance with the foilow;ng

separatély listed; an
rmmed to be supplied- by

20? pere mrcmts — 18 AWG and la:ger

""w]ﬂ-aswmbled euensmn cordy are: nermmed pmwdcd the -

: \.DIIC‘UC!OI") am 1 6 AW‘ G or. bar; gér u!_:he wei currem pmtce~

*ioés not aweed 20 amptres, The cord and the cord caps
- -and connectors dised for this !}pc of assembly are requived

o Be fistad,

i¢ed 10 be protected when applied w:thm lhe apphamc ot N .
a0 Standard Ampere Ratings
+ (R) Puses and Fixed<Trip Cirenlt Breakers The standard

- ampererau__gsforfuscsshanbcl-s 6. 10, and 6DL. The use

se¥ and inverse time cirouit breakers thh nonstandard

P

N {B)" Aﬂjnstable-'frip Circuit Brukers The ratmg of ad-
. “jiistable-trip cifeuit-breskers baving external means for ad-
Justing the cum:nt samng (hng-unw pickup setring), no

meeting the :aqunements of 244}, E(C) shall behis maexirmom
settmg possible.

(C} Restricted -Access ad,]usmble-’l?rip Circoit Break- -

l‘!a’ u\lm-.lene-tl ih

Al qx, i ied ;eiwunmi Tiw taarpme
« 1bw” adjusiient frevents Mmrcnmf o

i b mumi]!wd faersonief,
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BRANCH-CIRCUIT AND FEEDER CALCULATIONS—ARTICLE 220

There s oo restricion placed on the number of outlers connected 10 a general
lighting or small appliance branch circuit. The samber of recepiacle outlets in a
room is determined by Section 210-52{a}. It is desirable to provide more thao the
minimum number of recepracle outlets réquired, thereby further reducing the need
for use of extension cords,

Consideration must be given to balancing the loads when terminating circais in
panelboards,

B, Feeders
220-10. General.

{a} Ampacity and Computed Losds. Feeder conductors shell have sufficiens ammpacity o
supply the load served In ro case shall the computed load of a feeder be less chan the sum of the
loads-on the branch circuits supplied. as determined by Part A of this article after any applicable
demand faetors peomitted by Pares B, €, or I have boan applied.

See Figure 220-7.

{FPN® Ser Buamples 1 through 8, Chagrer & e Sserion #10.22(b) for maximum load in amperes peemined
for Hphting units operatng at less than 100 percent power fecror,

;> 250 Amp

; nd ] ;
Feeder conductors e 250 MOM, THWIN

B ;O O(’:) e Mters M

% .

No. 2 AWG, THWN =

1004 = { 00A
Pane! Panal

et 00A

; Panel

Eigore 220.7, Fach pane! serves an 80-A Toad, The feeder size s based on the sum of the compured and
copmected loads seevad by each paned, nor on the sum of the pangd or Cvercurrent device miing.

{b) Continuous and Noncontinuous. Loads. Where a feeder supplies continadus foads or

any combinntion of continuos end moncoentineous fouds, the rating of the overurren device shall

1oz be iess than che noncontinuoes loud plus 125 percese of the continoons toad,

This section has been revised for the 1990 Lede. It requires die overcurrem
device for a feeder to be sized a1 oot less than the sum of the combinarion of the
noscoatinuous loads plus 125 percent of the continuces loads.

The ungrounded service conductors are no longer required o be sized at this
value. Service conductors are required o have sufficient ampacity o carry the
loads computed in accordance with Articie 220, with appropriate demand factors
applied.

See Sections 23023, 230433, and 230-42,

Exception: Where the awembly inzinding the svevcarvent deviras prosecting the fonder(s) ave lissed for
spevarion al 100 pevceny of Yewiv varing, neither the smpere vating of the svercuyeens deyice wor she
ampacity of the feedes condyctors thall be lest than ihe ium of the continunus lond plur toe monconsinisns
od.
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